INTRODUCTION
We study a three-dimensional fluid-structure interaction problem in . which the structure is a plate occupying a part of the fluid domain boundary. This problem has been already analyzed in a previous study [4] We set E as the lateral boundary of Q. We define S2o (respectively DT) as being the interior in R3 of the intersection of Q with t = 0 (respestively t = T ). The Lastly, we assume that the force applied by the fluid to the plate can be approximated by [2, 3] which is reasonable in the case of weak deformations and when curl v A n = 0 on the boundary. We will see that this modelization allows to obtain a priori estimates.
Afterwards, with the exception of and § , we take all the constants to be 1 (the case y = 1 is mathematically the most critical) and we study the problem (P) = f (.~'), (S), (C) } . °R emark l. We show the existence of a weak solution for the coupled problem (P) defined above. First, we present the estimates of energy associated with the system and we give a meaning to the trace of the stress terms. This allows us to pass to the limit in the plate equation. Finally, we construct approached solutions which satisfy the a priori estimates.
AN EXISTENCE RESULT
We give now the conditions which are sufficient to show the existence of a weak solution for the problem (P). Let The estimates obtained on p in the "step 1" are not sufficient to pass to the limit in the continuity equation in the three-dimensional situation.
We show below how to obtain the estimate p bounded in L 3~2 ( Q ) which is sufficient to pass to the limit. Step 4. Passage to the limit Let (u, , be a sequence of approached solutions satisfying the estimates (2.9) and (2.24). We can extract a subsequence which is still noted (u, , p~ ) such that The passage to the limit presents three points on which we want to insist: the passage to the limit in the continuity equation and the ones concerning respectively the terms of the stress in the plate equation and the coupling condition.
In order to pass to the limit in the continuity equation, we need to check that Aubin's theorem is always true for a the spaces T ; X (t ) ) . The others difficulties can be solved by an adaptation of the demonstration given in [6] or [7] .
We consider en a bounded sequence in T ; and ~0398n/~t is bounded in Lpl (0, T; (S2')) (see for example [5] ). This result is sufficient to apply Aubin's compactness lemma.
Concerning the equation .of the structure, the main difficulty is the [3] and [4] 
